An experimental painful peripheral neuropathy due to nerve constriction. I. Axonal pathology in the sciatic nerve.
A constriction injury to the sciatic nerve of the rat produces a painful peripheral neuropathy that is similar to the conditions seen in man. The pathology of the sciatic nerve in these animals was examined at 10 days postinjury, when the abnormal pain sensations are near maximal severity. The nerves were examined with (1) complete series of silver-stained longitudinal sections of pieces of the nerve (3 cm or more) that contained the constriction injury in the center, (2) toluidine blue-stained semithin sections taken at least 1 cm proximal and 1 cm distal to the constriction, and (3) EM sections taken adjacent to those stained with toluidine blue. One centimeter or more proximal to the constriction, both myelinated and unmyelinated axons were all normal. Nearer to the constriction, extensive degeneration of myelinated axons became increasingly common, as did signs of endoneurial edema. Distal to the constriction, the nerve was uniformly edematous and full of myelinic degeneration. There was a profound loss of large myelinated axons and a distinctly less severe loss of small myelinated and unmyelinated axons. These observations show that at 10 days postinjury the constriction produces a partial and differential deafferentation of the sciatic nerve's territory. The absence of degeneration in the nerve 1 cm proximal to the constriction indicates the survival of the primary afferent neurons whose axons are interrupted.